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Hepatitis A booster vaccination: is there a need?

P Van Damme, J Banatvala, O Fay, S Iwarson, B McMahon, K Van Herck, D Shouval, P Bonanni, B Connor, G Cooksley,
G Leroux-Roels, F Von Sonnenburg, the International Consensus Group on Hepatitis A Virus Immunity*

Hepatitis A is one of the most common vaccine-preventable infectious diseases in the world. Effective vaccines
against hepatitis A have been available since 1992, and they provide long-term immunity against the infection.
However, there is no worldwide consensus on how long protection will last or whether there will be a need for hepatitis
A virus (HAV) booster vaccinations in the future. In most countries, booster-vaccination policy is guided by
manufacturers’ recommendations, national authorities, or both. In June, 2002, a panel of international experts met to
review the long-term immunogenicity and protection conferred by HAV vaccine in different population groups. Data
have shown that after a full primary vaccination course, protective antibody amounts persist beyond 10 years in
healthy individuals, and underlying immune memory provides protection far beyond the duration of anti-HAV antibodies.
The group concluded that there is no evidence to lend support to HAV booster vaccination after a full primary
vaccination course in a healthy individual. However, further investigations are needed before deciding if boosters can

be omitted in special patient-groups.

About 1-4 million new cases of hepatitis A are reported
worldwide every year, although the true incidence is
thought to be up to ten times higher.”? Hepatitis A
remains one of the most common vaccine-preventable
infectious diseases among travellers to the developing
world.> Worldwide, the prevalence of hepatitis A virus
(HAV) 1is highest in developing countries, where
seroprevalence rates can reach 100% before the age of
10 years (figure).*” Rates in the industrialised world
are low (ranging from 10% by mid-adolescence up to
70% in late adulthood),* and have fallen over the past
few decades, mainly because of improvements in
socioeconomic conditions leading to improved hygiene
and sanitation.® As a result, an age-related shift in
seroprevalence has taken place, in which large numbers
of individuals are at risk of infection during adolescence
and adulthood—eg, while travelling from areas of low
endemicity to areas of high or intermediate endemicity.
This age-related shift results in increased morbidity and
mortality.'” Furthermore, imported hepatitis A—resulting
from the migration of recently infected individuals from
areas of high or intermediate endemicity to areas of
low endemicity—is a key factor in increasing outbreak
potential in industrialised countries.

Effective vaccines are available for the prevention of
HAV, and the importance of vaccination is well
established—ie, to protect those at risk from infection and
reduce disease incidence by preventing transmission.'®"
Experiences in Italy," Spain,” Israel,” and 11 states in the
USA," including American Indian and Alaska Native
endemic areas,''® where universal childhood vaccination
programmes against hepatitis A have been implemented,
show the need for these programmes. Such strategies aim to
reduce the incidence of new infections and prevent
infection in adulthood, during which time clinical
consequences of disease are more severe.
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The first commercially produced HAV vaccine (Havrix,
GlaxoSmithKline Biologicals, Rixensart, Belgium) was
launched in 1992, followed by others shortly
afterwards.” " In the 10 years since HAV vaccines became
available, a substantial amount of data have been gathered
on immunogenicity and long-term persistence of vaccine-
induced anti-HAV antibodies.* Therefore, it is timely that
we ask whether or not booster vaccination is necessary,
and that booster policy is driven by the evidence available.
For the purpose of this report, booster refers to vaccination
some time after the manufacturers’ recommended primary
vaccination course.

If booster vaccinations are not needed, universal
vaccination of children living in areas of intermediate
endemicity, as recommended by WHO, could prove more
attractive, because they will acquire long-term protection
extending into adulthood, when the clinical results of the
disease are much more severe.* Additionally, substantial
cost-savings can be expected through lower vaccination
costs (eg, vaccines, needles, syringes), reduced risk of
disease transmission, and time saved for healthcare
professionals and people receiving the vaccine.

Similarly, in 2000, a change in hepatitis B booster
recommendations took place, on the basis of long-term
antibody protection and evidence of the role of immune
memory in providing sustained protection against hepatitis
B infection.?’ In immunocompetent individuals who have
responded to a primary vaccination course, hepatitis B
booster vaccinations are no longer recommended.

In June, 2002, a panel of international experts met to
review the data available on the long-term immunogenicity
and efficacy of HAV vaccine, including duration of
protection afforded by immune memory, with the objective
of providing clear guidance on whether there is a need for
HAV booster vaccination.

Participant selection and search strategy

A group of international hepatitis experts was identified
and invited to take part in a consensus meeting chaired by
Pierre Van Damme. Participants were chosen principally
on the basis of long-term hepatitis A expertise and
involvement in national vaccination programmes. Every
participant was invited to review published work and to
present data for discussion. The consensus process and
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Global pattern of hepatitis A endemicity**

Adapted from http://www.worldwidevaccines.com, with permission of GlaxoSmithKline.

affiliations of participants is described in panel 1. The data
search strategy included identification of review articles,
original research papers, meeting reports, and editorials
by searches of MEDLINE and references from relevant
articles published between 1990 and 2002. Published work
included data from clinical trials published since 1992,
reviews of the epidemiology of HAV disease, evidence
for immune memory and anamnestic response, and

current vaccination recommendations. Search terms
were “adolescents”, “adults”, “anamnestic response”,

<

“children”, “combined vaccines”, “hepatitis A”, “immune
memory”, “immunocompromised”, “infants”, “travellers”,
and “vaccination”. Only English language papers were
reviewed. The articles for citation were chosen on the
relevance of their contents without any bias towards author

or journal.

Panel 1: Consensus process and affiliations of consensus group

Consensus process

The lack of any recommendations about the need for booster vaccination has presented an opportunity for experts on HAV vaccination

to meet and provide guidance based on the available evidence—this was achieved by a consensus:

« Individuals recognised as thought leaders on HAV epidemiology and vaccination were identified worldwide by Pierre Van Damme.

« Panel members were asked to review current HAV vaccine recommendations for different populations and long-term antibody
persistence data for HAV vaccination for every population and the evidence for longlasting immune memory.

« Findings were presented at a meeting held in June, 2002.

« The studies cited were those considered to best reflect the body of published work.

- Recommendations were developed during the meeting.

- Pierre Van Damme and Jangu Banatvala were charged with taking the output of the meeting and drafting the article presented here

with contributions from the panel.
Affiliations of members

P Van Damme, Centre for the Evaluation of Vaccination, director of the WHO Collaborating Centre for Control and Prevention of Viral
Hepatitis in Europe, University of Antwerp, Belgium, executive secretary to the Viral Hepatitis Prevention Board, and adviser to the
Ministers of Health (regional and national); J Banatvala, former chairman of the Advisory Group on Hepatitis, UK Vaccines Advisory
Committee; P Bonanni, Department of Public Health, University of Florence, Florence, Italy, and standing adviser to the Viral Hepatitis
Prevention Board, regional consultant for implementation of vaccination programmes, Tuscany, Italy; B Connor, Division of
Gastroenterology and Hepatology, Weill Medical College of Cornell University, and medical director, New York Center for Travel and
Tropical Medicine, New York, NY, USA; G Cooksley, Royal Brisbane Hospital Research Foundation and University of Queensland,
Brisbane, Australia; O Fay, Center for Technology in Public Health, WHO Reference Centre for Viral Hepatitis in Latin America,
Argentina, and National Advisory Committee for Viral Hepatitis; S Iwarson, Department of Infectious Diseases, Goteborg University,
Goteborg, Sweden, former adviser to the Swedish National Board of Health on vaccination issues, and chairman of the Regional Drug
Selection Committee for Pricing and Reimbursement of Prescription Pharmaceuticals; G Leroux-Roels, Centre for Vaccinology, Ghent
University Hospital, Ghent, Belgium; B McMahon, Viral Hepatitis Program, Alaska Native Tribal Health Consortium, Anchorage, AK,
USA; D Shouval, Liver Unit, Hadassah University Hospital, Jerusalem, Israel, and standing adviser to the Viral Hepatitis Prevention
Board, adviser to the Ministry of Health, Israel; K Van Herck, Centre for the Evaluation of Vaccination, WHO Collaborating Centre for
Control and Prevention of Viral Hepatitis, University of Antwerp, Belgium; F Von Sonnenburg, University of Munich, Germany.
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Panel 2: WHO recommendations for HAV
vaccination*

o In highly endemic countries, almost all individuals are
asymptomatically infected with HAV in childhood, which
effectively prevents clinical hepatitis A in adolescents and
adults. In these countries, large-scale vaccination
programmes are not recommended.

¢ In countries of intermediate endemicity where a relatively
large proportion of the adult population is susceptible to
HAV, and where hepatitis A represents a significant public
health burden, large-scale childhood vaccination may be
considered as a supplement to health education and
improved sanitation.

¢ In regions of low endemicity, vaccination against hepatitis A
is indicated for individuals with increased risk of contracting
the infection, such as travellers to areas of intermediate or
high endemicity.

Reprinted with permission of WHO.

Current HAV vaccination recommendations
Recommendations for primary HAV vaccination vary
considerably between countries. WHO recommends
that epidemiological and cost-benefit studies should
be considered before deciding on national policies
for HAV immunisation.* The WHO recommendations for
HAV vaccination are given in panel 2.

According to general recommendations, primary
HAV vaccination should be administered following a
two-dose schedule—with the second dose administered
6—18 months after the first dose according to the product
licence—to individuals deemed at high-risk from
infection, including travellers, children from immigrant
families, men who have sex with men, and injecting drug
users.'"? Initially, the first HAV vaccine was administered
according to a three-dose schedule in both children and
adults. However, all vaccines are now given according to a
two-dose schedule. Additionally, HAV vaccination is
recommended for immunocompromised individuals,
including those with blood-clotting disorders, chronic
liver disease, and who are HIV-positive.'"* Previously,
there have been no worldwide recommendations about
HAV booster policy (other than from the manufacturers
or national authorities) and whether a booster is necessary
to sustain longlasting protection.

Industrialised countries are generally regarded as having
a low endemicity status. However, pockets of intermediate
or high endemicity can be found—eg, Puglia in Italy"
and the North Bohemian region of the Czech Republic.’
Thus, in some European regions, universal vaccination
of children older than 1 year of age is routinely done to
reduce the spread of infection in older age groups in
whom clinical manifestations are more severe—eg, Puglia
in Italy.

In the USA, the advisory committee on immunisation
practices (ACIP) recommends universal HAV vaccination
for children (aged 2-18 years) living in areas where rates
of HAV are at least twice the national average—ie, where
the annual HAV incidence during 1987-1997 was
20 cases or more per 100 000 population.'* Presently,

this applies to 11 US states; however, an additional six
states are under consideration for inclusion in the
programme. Hepatitis A is endemic in certain
subpopulations in Israel, and in 1998 a programme was
established to inoculate all schoolchildren.?* Furthermore,
as of July, 1999, HAV vaccination was started in the
regular childhood vaccination programme for infants aged
18 and 24 months."

Cellular basis of HAV immune memory

Antibody persistence has long been judged a marker for
vaccine protection. However, a better understanding of
immunology has led to the realisation that long-term
protection is conferred by underlying immune memory.
Studies to assess immune memory have examined humoral
and cell-mediated responses to vaccine challenge.

Indirect evidence (humoral response)

Follow-up data in 31 adults (aged 32—40 years) show long-
term persistence (12 years) of antibodies after completion
of a primary HAV vaccination course.” When challenged
12 years later with half an adult booster dose of HAV
vaccine, geometric mean titres rose from 242 mIU/mL at
day 0 to 877 mIU/mL, 3831 mIU/mL, and 5282 mIU/mL
after 7, 14, and 30 days, respectively. These data also
confirm the persistence of immune memory.

Studies on HAV vaccination in adult travellers have
shown that a delay in the timing of the second dose
(24-72 months after the first dose) does not appear to
affect the immune response (table).?** A substantial
anamnestic response has been shown in 25 travellers aged
36-50 years given a booster dose 48-72 months after
the first dose (geometric mean titres 32 mIU/mL and
2993 mlIU/mL before and after the second dose,
respectively).” Even when there is no detectable level of
antibody before the booster dose, an anamnestic response
is noted, indicating involvement of immune memory.*>”
A study in 58 Alaskan adults has also indicated that a
delay in timing of the second dose (mean delay
27-2 months) does not affect the immune response
(geometric mean titres 40-6 mIU/mL and 1305 mIU/mL
before and after the second dose, respectively).?® Although
to reduce the number of doses to one HAV vaccination
would be favourable, until studies show the efficacy of one
dose, it is important to stress the need for full primary
vaccination (preferably within the recommended period)
to ensure a robust anamnestic response and long-term
protection.”

The data presented lend substantial support to the role
of immune memory in providing sustained protection
against HAV infection.

Direct evidence (cell-mediated response)

Data characterising the cellular immune response after
HAV infection are rather more limited than after hepatitis
B virus infection.?*® However, results of studies suggest that
cellular immunity has an important role in the host
response to HAV infection. In some patients with acute
hepatitis A, production of anti-HAV antibodies is delayed
without any evidence of immunodeficiency.” In such

Number of adults Delay (months)

GMT before booster (mlU/mL) GMT after booster (mlU/mL)

Dose type

Delayed 2nd dose* 124 24-60
Control*® 125 0
Delayed 2nd dose?” 25 48-77
Delayed 2nd dose* 58 20-31

116 3342
135 3258

32 2993
211 1547

GMT=geometric mean titre.

Immune response in adults after delayed second dose of HAV vaccine
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cases, evidence for an immune response has been
indicated by the activation of the interferon system before
the appearance of specific antibodies.

Studies in chimpanzees provided early evidence of
immune memory to HAV post-vaccination. When
chimpanzees were immunised with formalin-inactivated
HAYV antigen, they were protected against challenge with
infectious HAV, even in the absence of detectable
amounts of anti-HAV antibody.* These data indicate that
detectable levels of anti-HAV antibodies are not an
absolute requirement for protective immunity.

Results of early cellular immunity studies with spot
ELISA techniques in 63 individuals showed that HAV
vaccine can generate memory B-cells producing IgG
anti-HAV 1-5-2 years after primary vaccination.”
Furthermore, a T-cell response is seen 2-3 years after
primary vaccination (shown by lymphocyte proliferation
and T-cell activation to HAV in vitro). The T-cell mediated
response is thought to have an important role in long-term
protection after natural HAV infection and after HAV
vaccination.”* Cederna and colleagues assessed humoral
and proliferative T-cell responses after HAV vaccine
administration in ten indviduals.*® Data suggested that
inactivated HAV vaccine resulted in an early proliferative
T-cell response in seven of the ten by week 10, and in all
individuals by week 30, which lasted for at least 5 months
and was accompanied by production of interferon vy.** The
role of T-cell immune memory in long-term protection
against HAV infection has been examined 72 months after
primary vaccination in adults (n=36).> Those with a high
anti-HAV titre (>200 IU/L) at month 60 showed a more
robust cell-mediated immune response with significantly
higher amounts of HAV-induced interferon <y secretion
(p<0-005) than those with a low antibody titre (<200 IU/L)
at month 60. Persistent anti-HAV antibody levels are not
necessary for sustained protection; however, initially high
anti-HAV levels could indicate a strong T-cell response, a
theory that remains to be confirmed.

Immunogenicity of primary hepatitis A
vaccination in different populations

The protective efficacy of a primary course of HAV
vaccine has been established by many studies of
vaccinated populations.’”*® Before 1995, one type of HAV
vaccine (Havrix) was administered according to a three-
dose schedule; therefore, a large number of the studies
presented here relate to the three-dose vaccination course
rather than the now universally accepted two-dose
schedule. After presentation of the data available for long-
term antibody protection, comment will be made on the
reliability of underlying immune memory for every
population.

Infants, up to 2 years of age

In Europe, HAV vaccination is administered after a two-
dose schedule to individuals older than age 12 months. In
the USA, the starting age for HAV vaccination is 2 years
of age, because the ACIP have raised concerns about the
appropriate dose and timing of vaccination in young
children." Concern was expressed that presence of
maternal antibodies interfered with seroconversion and
induction of immune memory.*

The immunogenicity and safety of HAV vaccine in
children younger than 2 years of age has been studied. In
infants from  HAV-negative mothers, a high
seroconversion rate (100%) is noted after HAV
vaccination.** Infants with maternal antibodies to HAV
virus also had a high seroconversion rate (93-100%) after
completion of the primary vaccination.** Importantly,

although the presence of maternal antibodies is associated
with lower geometric mean titres than those in children
from anti-HAV-negative mothers, the anamnestic
response, when challenged by booster vaccination, is
robust, even 6 years post-vaccination.*** The high anti-
HAV antibody levels seen after primary vaccination,
together with evidence of a robust anamnestic response
after booster vaccination, suggest there is no support for
booster vaccination in this population.

Children and adolescents

The potential benefits of universal childhood vaccination
in areas of intermediate endemicity are increasingly well
documented.>*>* Mass primary vaccination of children
and adolescents aged between 2-18 years will lower the
incidence of HAV among adults—eg, Israel and
Slovakia.'**

High seroconversion rates have been achieved in
children (n=96) receiving a three-dose schedule (0, 1,
and 6 months) of HAV vaccine, with 100% seropositivity
at 7 months.”® The highest geometric mean titres
(4133 mIU/mL) of anti-HAV were seen at 7 months and
declined throughout the follow-up period (403 mIU/mL
at 60 months). However, long-term follow-up data show
100% seropositivity in children at 60 months. Another
study initiated in children aged 1-6-8 years (n=107)
showed similar results, with 100% seropositivity at
7 months.”” The geometric mean titres peaked at
month 7 (3802 mIU/mL) and declined until the end of
follow-up at month 60 (661 mIU/mL). All individuals
remained seropositive at month 60.

A study of a two-dose schedule of HAV vaccination in
Alaskan children has shown that a delay in timing of the
second dose (mean delay 27 months) does not affect the
immune response. After the delayed second dose,
157 participants, 79 of whom were 19 years of age or
younger, were tested for anti-HAV antibodies. All
responded to the second dose, even though no detectable
level of antibodies was detected before the second dose in
17% of participants, indicating an underlying immune
memory.*

Mathematical models based on the three-dose primary
vaccination schedule (360 ELISA wunits) predicted
between 14 and 20 years of antibody persistence,*®*
and underlying immune memory can be expected to
persist well beyond this time, suggesting there is no
need for booster vaccination in this population. The
accepted two-dose vaccination schedule (720 ELISA
units) also provides a robust immunological priming.”
Results of additional studies in children, with a different
hepatitis A vaccine, have shown that after completion
of a primary vaccination course, anti-HAV antibodies
can be detected 6-9 years after last dose.”* Long-term
persistence of antibodies is predicted to last at least
30 years.”

Adults
Infection in adulthood is generally associated with severe
clinical manifestations, and recommendations of the
ACIP and WHO for adult immunisation against hepatitis
A in countries of low endemicity are indicated for those
judged at high-risk from infection—eg, travellers to
countries of intermediate or high endemicity, children
from immigrant families, men who have sex with men,
and illegal drug users—and those with pre-existing
medical disorders such as haemophilia.*"

High anti-HAV antibody levels and seroconversion
rates are noted in adults after administration of a primary
vaccination course, even with a delay in the timing of
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the second dose.”**”**** Follow-up data in adults show
long-term persistence (12 years) of anti-HAV antibodies
after primary vaccination with a three-dose (0, 1, and
6 months) HAV vaccine (geometric mean titre
242 mIU/mL).” Mathematical models estimate the long-
term persistence of anti-HAV antibodies to be more than
25 years.”

The high anti-HAV antibody amounts seen in
immunocompetent adults combined with the projected
times for antibody persistence and the evidence of
immune memory involvement do not lend support to the
need for booster vaccination in this population.

Special patient-groups

Throughout the industrialised world, a general
recommendation is that individuals with chronic liver
disease, clotting-factor disorders, and people who are HIV
positive should be vaccinated against HAV infection
because of the potential for enhanced risk of infection or
severe disease.”™'"?

Individuals with chronic liver disease might include
susceptible people awaiting or who have received a liver
transplant, those with chronic hepatitis B or C virus, and
individuals with alcoholic liver disease. HAV vaccine was
well tolerated in 475 adults (older than 18 years of age)
with either chronic liver disease, chronic hepatitis B virus
infection, or chronic hepatitis C virus infection.’® After the
second dose, more than 94% of individuals were
seropositive for anti-HAV. However, at month 7, reduced
geometric mean titres were seen compared with those
obtained for healthy individuals (chronic liver disease
562 mIU/mL, hepatitis B virus 749 mIU/mL, hepatitis C
virus 467 mlIU/ml, and healthy individuals
1315 mIU/mL).”® In another study in 60 adults (aged
17-47 years) with chronic liver disease, 100%
seroconversion was reported after primary vaccination at
month 7, with a geometric mean titre of 1309 mIU/mL.”

After completion of a two-dose vaccination schedule,
a lower seroconversion rate was recorded in 90 HIV-
positive men than in 44 HIV-negative individuals
(88:2% and 100%, respectively).® Furthermore, antibody
values were also lower in HIV-positive men (geometric
mean titres 101 IU/L s 1086 IU/L). The success of sero-
conversion in HIV-positive individuals was related to their
CD4+ count.

In general, although lower seroconversion rates and
lower antibody concentrations were reported in HIV-
positive individuals and in those with chronic liver disease
than in healthy individuals, protection against HAV
infection in these special patient-groups can be achieved.
Studies on the persistence of antibodies are needed, and
will allow recommendations on booster vaccination to be
developed in this population.

Equivalent efficacy of HAV vaccine after
administration as a combined vaccine

The addition of HAV vaccination into extended
programmes of vaccination that already include hepatitis
B virus vaccination—eg, Puglia in Italy, Catalonia in
Spain—provide an ideal situation for use of a combined
vaccine in terms of cost-effectiveness, higher compliance,
and convenience.'? Therefore, the issue of booster
vaccination must be examined in the context of
combination vaccines.

Combined vaccines—eg, against HAV and hepatitis B
virus, HAV and typhoid—are also available for use in
travellers and other indicated population groups.'®'>¢** As
combined vaccines are increasingly used, it is important
that they result in an equivalent HAV immune response to

that induced by monovalent vaccines. Available data
suggest the immunogenicity of a combined HAV and
hepatitis B virus vaccine is comparable with that of the
monovalent vaccines.***

Long-term persistence of anti-HAV and anti-HBs
antibodies has been recorded in children and adults
immunised with a combined hepatitis A and B vaccine
after 60 and 72 months, respectively.®® Throughout the
follow-up period, all individuals remained seropositive for
HAV, and more than 89% had anti-HBs titres that
remained above 10 mIU/mL.

A single-dose combined vaccine against hepatitis A and
typhoid fever has been shown to be highly immunogenic
in 462 individuals aged 15-50 years.* At month 1,
seropositivity rates for anti-typhoid and anti-HAV
antibodies were 95-7%  (geometric mean titre
1023 mlIU/ml) and 99% (geometric mean titre
452 mIU/mL), respectively. 1 month after the second
dose of HAV vaccine given at month 6, the anti-HAV
antibody amount rose (geometric mean titre
3392 mIU/mL) and all individuals were seropositive.

The immunological response against hepatitis A
obtained with a combined vaccine shows no support exists
for HAV booster when a combined hepatitis A and B
vaccine, or a combined hepatitis A and typhoid vaccine, is
used for the primary vaccination course. However, new
hepatitis A combined vaccines should be assessed for
equivalent immunogenicity to the monovalent vaccine.

Conclusions

If HAV booster vaccinations are not needed, because of
the long-term protection provided by primary HAV
vaccination, then universal vaccination of children living
in areas of intermediate endemicity might prove more
attractive. Not only will this strategy provide long-term
protection against hepatitis A extending into adulthood
but also it will result in substantial cost-savings through
lower vaccination costs.

Available data show that HAV vaccines provide
longlasting protection in immunocompetent individuals.
Evidence of immunity, in the form of persisting anti-
HAV antibodies, an anamnestic response to a vaccine
challenge, or both, has been shown in adults up to
12 years after receiving a full course of HAV vaccine.
Furthermore, mathematical models predict antibody
levels will persist beyond 25 years in immunocompetent
adults. For children, long-term antibody persistence has
been noted up to 6 years post vaccination, and
mathematical modelling lends support to persistence of
antibody for 14 years. For infants (younger than 1 year
of age), irrespective of the presence of maternal
antibodies, immune memory is induced, and an
anamnestic response has been shown 6 years post
vaccination.

Thus, evidence is accumulating to show that HAV
vaccine elicits immune memory that persists even after
loss of detectable antibody. We recommend that reliance
be placed on immunological memory rather than booster
doses to protect against symptomatic infection.

We recommend that long-term studies continue in
vaccinated infants, children, and adults to monitor the
duration of protection afforded by immune memory.
Further studies are needed to compare the immune
response after naturally acquired infection and
vaccination. We also recommend long-term studies in
special patient-groups, including immunocompromised
patients and those with chronic liver disease, be
undertaken. Furthermore, we recommend continued
surveillance to monitor long-term efficacy.
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The recommended schedules for HAV vaccines consist
of a complete primary course, as described in the product
license. Results of preliminary studies show that even one
dose induces long-term immune memory. Therefore, the
primary course can be continued without restarting, even
after an extended interval before the second dose.
Additional studies are needed to explore the long-term
efficacy of a single dose. To date, no data lend support to
the need for booster doses of HAV vaccine in
immunocompetent individuals who have received a full
vaccination course.
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